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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a technique by 
which an STI can be formed without performing 
CMP (chemical mechanical polishing) which raises a 
dishing problem nor requiring any active dummy pattern. 

SOLUTION: A semiconductor device manufacturing 
method in which an element isolating area is formed by 
forming active area isolating grooves 15 into a 
semiconductor substrate 11 and filling up the grooves 15 
with insulating films 18 includes a step of forming a 
resist film 19 on the insulating films 18 after forming 
the insulating films 18 on the semiconductor substrate 
11 so that the films may fill up the grooves 15, a step 
of generating data about the positions of patterns in an 
active area isolated by the element isolating area by 
directly reading the positions, and a step of forming an 
opening 20 through the resist film 19 on the active area 
by exposing and developing the film 19, based on the 
data The method also includes a step of selectively 
removing the insulating films 18 on the active area from 
the opening 20. 
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(57) imm] so bos 

[Sgfi] 7-1 -y> ^f^mm bt£Z CMP & ft £>T, 
SfcT^T^ 7?* — — ^§r^i ST I 

#S£l 1 ±U:_hfEj&8:IBS 1 8 £ffi?/£LfcflL -erojfe^ 

mi 8±i:u^ hail 9^Mt5igt, 
mm^&'oftM£)nz>T?^ 4 -/iswLto/* 9 - wis «: 




fc*<*>««rJ&iSU JWflEflH-*ft«ffllSra«t)iitr C ttr J; 
Si, 

WIE r ^ f 1 -f 03 ^< ^ - vflia * it» ^ St* » * w 
mmr'-^^^^xmi^^^ bm&myt. aftur 

[If*il2] ¥*fr£«KT*7 i ^:7lH«&#aH-$ 
U lWJB»^*ft»l»S:a«>jitf C tfc J: 

"C, 20 

SfrlEtt« 7 r -Y ^ J: 9 tt^tti LfcMfST * x -f 

Sit LTtfrfST W ^ffi^-hi-P PgCSr^-f-^XS 
i. 

fflSEM n tBJ: 0 UfMET * tV :*fNtt±0lffiElftlUR«rtt 30 
[»**3] **flc»ffi^r^7 1 -<7'fi«Sr^(t-*-4 

fc*©»&j&*u mum izt&mmzM.ib&ttz ± 

T, 
Sir, 

MSET^-f :7*ffitttfv<* — ^m^^T^n^r^^ 40 
£2Htfi-r<5X*gi, 

huIET ^T^-f -?<m!s$.<D'<$ — xfilHSrESiwgg^StS r 
WfEBB P SB J: 9 MIET * t 1 w ^IH«±wlWiaift*)BISrl» 



2000-232153 

2 

[w*«4] iwaer^T'-f y««»/>- *ia 

u ^-wMiEtfcr^^^y^^N^-vffigtTPT 1 — 
t#m t -r « »** 3 tegcw^frggwssit^ffio 

[000 1] 

^jfeicMU ilKliSTI (Shallow Trench Isolati 
on) ZMffc-tZmz^ T?T~< 7 — V?rf^ 

1*, fct.i$57^f^ ys«©i«ttf CJtfj; L t S T 
<5<> 

[0 0 0 2] 

[^5K<^KW] ST I (Shallow Trench Isolation) £ 
^jS^5fie#a>tt«5«\ !2 5~|g7(DjHiglfl[ai;iJ;o 
tR«t5, 

[0003] E]5£) (i) C/TtJ:9i:, v^y=^£« 
1 l±\zs<y KBWtKl 2SrW^(fl 0 n m- 2 0 nm 

VDffi) taot, /<5/K»ftIi2il:iftv/y3y 
JRl 3SrMx.fi 1 5 0 nm— 2 0 0 nrngWJil^ 

^KUzoT, lft'>y3>jRi3±l:i/^ 

[0 0 0 4] ^■cDft, (2) ? jr, 

vi 4 CMfEHl5^ (i) #fig] SrBfe*+«o 
[0 0 0 5] JbK*fbv'!J 3 yRi 3Sr-^^^ 

tU, v/J)3>ItSl lS:S$ 3 0 0 nra-4 0 0 n 

5o ^<Dmi 5fi, D R AM^isJc 1 1 DO^^gfCOfc: 
1 5D^>lH]gg®Jfi!cl 1 C<Dm*&mmi 5C, 1 

[0 0 0 6] -t<7>^, i5(7) (3) tZ^-tX o Ml 

5<nftmzmmtm zm&v. tsbizmi 

5^rttt«r»ftiitp«IIBIw|ft»«i 8, MiliMT 5 



3 

[0 0 0 7] #Cl^T\ 160 (4) 

8±liu^ hfflt^644 h/>°^->3 1 

i"*o h/^->3 1», M*.tfBIRMMcl 

i Q,<r>fe\^T$7- 4 iw±{w^pgR3 2£t£tt 

[0 0 0 8] -trtf)^ U6co (5) M^Tct 9 ±15 
i/^h/<^-y3l OWEEi 6 <z> (4) #flg] Sr^^y 
^^^K/B^T, JEV^T^x^y^H^l 1 W_hco 

3 1 Sr^StSo (5) triiWv 1 ^ — V3 

[0 0 0 9] -t<7^ HI 7 CD (6) j£¥ 

^mmmm («tcmp^^) ^m^^xmmmi sco 

il^?o CCD<^ DRAMS^l 1 D^lHlSSffi^ 

i lcii, r^^^^Wtt^W^^^ftiB^tM-fr 
«i*n*^"era«tt*v^3&s, m±r ? ^ ym%z 1 1 s 

l 3(D#fti-««*^fi^fc«>, *<oJBHWIft»IJIi 8 

[0 0 10] ±fECMPCDWfgcD#tt£ LTIi, SHbv- 
y a^JK^b^SJftftBtl 8 k massif =i^mi 3 k(D 

mt-tZo ffjfSE17cD (6) l^-fJ:5 

"CB:»aMfc->y a vjg£i 3 £wWUfcj*S£jT,4fc*, «F 

[ooi i ] «*.rff»y vifc«rfflv^/t:«>3iy h 

ft*, E17C0 (7) ^irr-T J; 9 DRAMlgtSEl ID 

^igg&««i l cafftMRi 8f^>y =iv£jRi l J: 9 
fc^ajUfcttfi^»j«*Jx6o 3 fed, Wittf^yftS: 

fSg]5cD (2) #flR] SrBfe*i-5 0 ^(OU, fflMK 1 8 
<0±Jf fc^y^^tLSriS, DRAMglSl 1D^0 

i c^jft«dWi stt^y ^>Sffii i<tt) fc§£ 
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[0012] H*J±L4v^s % »ttBtffcJBiS:7K 

[0013] ^ <£>*§*. m 7 (O ( 8 ) l^-T J: 5 D 
RAMifcil 1 D^SBSIS*! 1 COT^f^f^Sa 
(->!)^Sfill) tt-t^HH^IftlWKl 8 ±9 t>(S 

<#rits*t, r^^-f y«« (->y ^>a«i i) t7 

io -r-/uK«* («Wi8) toft»s**<45. - 

*\ W&T 2t 4 7'<9 — ls \ 6cDjli72<D$fe^l 8te 

lir^T^y^^yi 6 £9 fete <»/*§jt, 5 a*, 
«Stt'hSv\, mi 5»ciffl»ii*nfclBIWHIl 8 

[0 0 14] 

20 t&KLfc[H7<D (6) lw^1-£5t-, ^^^^Kt 

^ x j ^m^<o^m<oitmr^ ^m^xmm^y y ^ 

[0015] -^cofc^, mm*(D&mxmm u^ig 7 
o (7) iz^-tx ?\z^ mm<D\ib-D%fc^c. 

DRAMiDys/^tSrHlLfcfy^tt, ST I co 

30 [0016] -t c -e, ^ x ^««^r f^^y 

y*~/<#~is&]$f&^%&mmm£ftx\,^fiK r 

[0017] 

[0018] 1 <0«3g*«fett, ^«#aE 

[0019] ±|EJB l ©»Sfi*r«fe-e», *«^S«±<D 
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[0020] ^*ft:3fiBro*2<oa!IJt*jSfett» 
[0021] ±aa*2<75Kig*ri£-cj±, r^f^yw 

7 r ^ J; 9 K^ffl LfcT ^ ^ - Wig 

[0 0 2 2] *3Mfcg»ro#3<7)KifcfrifeWu 

T x - ^{tM.^— 9 IS 

H8PSI5J: ?) 7 f 7i«±ro«SS^i*t 5 IS i: 
«r«*.Tl**. 

[0 0 2 3] ±IS^ 3 WM5t*j*-C-f±. 7^f-f7'g« 

x -< - 5 r k \z X 

9, 7^f^ 7g«(7)/<^-yfif mf-^ SrMt 
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kA>b. 7m®±<0&mi&(D?t.fim$l#)\Z&i: 

testis. 

[0 0 2 4] 

5 0 iitu (i) ~ (4) i=«jtxaBa**u. 

(5) ^f f -#«>»E*ft9*jife©lftW0. (6) i^STt 
10 [0025] BIO (1) {ZTjk-rXoiz, Mtmfc&tS. 

Mz-tf •> y 3 i i ±iz;< y h'mitm i 2 
yy/77^-ftfti'>f^ti:J;ot, s 

^b'>y ayll3, /<y KBMtMSl 2&'<*-=:/^L 

fcm, -ew^-ft-yy 3^1 3 Sr-*?;** t lt. 

X« 1 1 fc* ( H wv^-) 1 5 SrJ&jS-f 5. ?* 
1 5cortttK*&SWfclK (Hfi%*») &fi?)&Lfcf£, ft 1 
5<Of*3§U**l*iitr*t»f-it6^)8ll 8, #Rf£iSj*«7* 
7 7VCVDl^*IIt5, iifEHDP^ti^/-??/^ y 
20 y^U4#t)CVDIrfT9fcftli, fl5©x-r^ 
ic(4*ttt*-f. *1 5 0j£gl5tr^7 i ^7'^l lAJb 
\zmmtStiZtcisb. »*M?jft»R«:3L y s;«B^*MRtt-f 

So 

[0 0 2 6] -eroi, u-^F^MUi/y'^ Ml 
9 £0J&-t-5 o 

[0027] ^^t?. Eli (5) (c^i-J; 5t-, 
ff^tgl l«7^r^|«l 1 A<Q/«* — vtefiSr, 

W^f-f7i«l 1 A<ds<9 — yfitwf- ^5rf^ 

[00 2 8] 4*3, 7?f-f7'^llA©^-ytt 
[0 0 2 9] 11© (6) [r^-t-± 0 (C, ^(757=' 

i>u^^.bmi 9ia^ti-i>o $ bizui?* hRi 9 co 

mft^tfoT. HtlfHUllcO (1) i-^-fipt', T 9 7~ 
jymt&l 1 AlroWv?^ hBIl 9tC^Pg|5 2 0 ?rf)t 

r^7 i -i-7 , ®«i 1 AtwMu-rppgi5 2 0 zmmmzm 

[0030] ftv^r-, laiw (2) ir^-f-J: 5 1', ±ffi 
u^Hl9J:i7fy^7?l:ffl^t, ±ffiPP 
g|520j;9T^f L ^ yffitS 1 1 A±cOite^ 18S:i-7 

50 fvmc 1 ± 9^-r^o ^w^, Mit->>j =>> 



7 

[0 0 3 1 ] -t<7^, ilEI/*^ 9SrSfe*i-5 0 
*<ott*. Hi© (3) f*15<^rtg(5i^ 
MHR 1 8 3js«»a*Jx, 7^f^**iiA±o|ft 

[0 0 3 2] $ bic, mt"y ] J ^113, y<y KSMt 

ft. ^©^uBMbffl! ( * fc M: WKHMblK) SrBfc*1-5o 
-t L"CE] i <d (4) ^*i-j:5^. *^i««ift5 
t&tftRl 8<7>*ffiir. 7^f^I«l 1 A<o*ffit^5 

[0 0 3 3] -t<D«L Ea*ttU*l^ s , T^^^yffiJsg 

[0 0 3 4] ±|B* 1 ©»ig*i£T*tt, 1 1 20 

*9 > T^t 1 ^ — W4Scox — *«rffr$ 

U -tco^-^^S^^r, ft l 5 ZMtbtete IfcfBfc L 
T¥*ffcS4Rl 1 JtfcJlfiWKl 8±^0/&LfcUv?;* h 
fill 9S:«i3fe* gtttr^f^l«±i:iPS2 0 

1 8©*3&saiWWt-8fe*$ix4ci:^*So Lfcj&So 
-C, Jf6»BSl 8tt*l 5<7>rt8B^*^asn6o 

«»-r5r.t35S"ST1!Blc:*4 0 -tcofc*. c M P J; 9 

tf D R AM ^ 147 ^ f >f - y S: tt 5 J: 9 

^ot, D R AM i p ^ ^ fT- ^ ^P)-SiC§f t 

[0 0 3 5] JJctC ±SBH*<0»JBJr«t?5*f*:W©« 
SeXS*>— W«r, H2—BI4©«3txeHlwJ:oTRW 

[0 0 3 6] *1\ @2© (1) IC^-TJ: 40 

Sffi (Mx.fi>' JJ l i±M'<s/ KSMUKi 2 

SrWitfl 0 nm-2 0 nmgft^»Si:«*t5. -t 

8ftJ«l 2±\C^it^]) ^ >il 3«r0»;tli 1 5 0 nm 
- 2 0 0 n m&«<£>ffl: $ 5 G 
[0 0 3 7] [H2C0 (2) (C^i-J:9^> l^v 5 
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[0 0 3 8] ^cDgL Hi 2© (3) fC^rTJ: 

yi4 [SfFfBBI2 0 (2) #fl?J ^r^*i-^o 
[0 0 3 9 ] #Cl^T% 121 3 CO (4) J; 9 -hfS 

Iftyy = ^B(i 3^^at, 1 Sr 

0 0 nm~4 0 0 nmgtC^^f y^LTJf 
(hl^>f) 15tMt5o ^cofglSli, DRAM 

CcD^^BflcDfc^cOftl 5C, H47^f-f^- 

£ J: 9m:£T 9*r4-?s<9 — ls 1 6 fc^fct* 
1*1 5Mi:45 0 
[0 0 4 0] ^cof£, [2] 3 CD (5) K^-fJ: 9 U:, Sti 

5<Dftmzmmtm (a***) s:»ritu sfetan 
5ortttta*iitp*«^jieiftiiKi 8. w^tf^^*^ 

y^tW^C VD£rff ft 1 ScO^yv 5 ^ 

[0 0 4 1 ] •^coft, [U3co (6) ^ 
[0 0 4 2] #CV^"C\ 7^T>{7'I8(D/^-yfSf 

LT, 7^f>f^gttl 1 A<o*<9 — ^#[M<oWL?f*WL 

[0 0 4 3] ft:fc3 % TZ"T4 -f^^L 1 1 AW/^-yfi 

[0 0 4 4] ±E^-*^*<5V^T, Witftt^ 

(BB*«») Srffl^T, 1/^M19^I 

-f l A±<7)U^ MBSl 9tcMPS?B2 OSrJBj* 

ur, r^y^r i A±<^iftiwi!ii 8«:»ms* 

-tt-Ttl^— i^^tt, T^x^yffi^l lAcoffigR^b 
0. 3^mgS^5$^5-C*9, 

fCo CCDfc^), U^hll9i:, 1. l/imiUTcOT 
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2 0 «:l«»*^»rili-6 r t *ST»TfBK:fc So 
[0 0 4 5] iifSUv?^ hgl9 

^^{CfflV^T. ±iEMPfifB2 Oct 9T?x^:/fg$cl 

S Q JiEMP«2 0li, S^MBjfcmicJiOiRiMXd 
ff^^nfct^-efe^^b, r^f^Mi iA_hco 
fftlHRi 8^*«rW!ttlc:»*r*c:i:^»34« 0 

^7>f^I«l 1 A±CO^Pg[5 2 OCOT^ffi^T^-^^y 

So I'v'* MBl 9£-^;*^£ Lfc K^^y 

^>^^«t»9, HJ4C0 (7) TP?" <{ 7 

Wfil 1 A±^»*$n-Cv^5|ft*]Bti 8 Oltjffi[I| 3 <o 
(6) #flR] *r»*-rSo ^04^ (7) T?r±, ftft 

119 CfltTlEEl 3 (6) #R?J S:l**-r5o 
[0 0 4 7] #^ Willi!) ^*SrfflV>-r ^^5/ 

^^^^±9, «fts/yayii3«:»*t6 0 

/^yKWl2«m ^(Omm. HI 4 (8) 
tr^i-i^tw, r^^sWEi iA*s»ai$H4o 
[0 0 4 8] SkKB^ttLfc^s, BteBMfctt«:7&* 

J W»ttlMK«Sr»*+*fc*c:|ftlMll 8ttRtt9 U * 
Ifrttfcy— hlftBdB (H»*») «:*/*Lfc8L 04(7) 
(9) ^-§-£ 5 ic, ffiftflgi 8 0ii^f - MfeftB 

l<a*ffi£tfS¥ffifc:ft5«fc 

[0 0 4 9] Held, **WolS2o«iS*tt^«teS* 
[0 0 5 0] 4 £ »*SS«<o!S2o«Jt*tttt, WEHl 

*<Ott^«Jt*jStt, ffiE*l<fc»ffi:frtei:IW« 
S Q **5* ^Ti-mP^i-S«^{5p p ptr(^ «r|E»i(^« 

[0 0 5 1 ] flfrffiH 1 CO ( 1 ) £oTf#0JLfcco<tfif] 

wax, i/^hgi9wn 0 *m#m 
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«fc 9 St^fcb lf:7^7^ :/ffi«co/<* - WificoW^fti- 

JMEioi/^ hJ»l 9l:Hntll2 0«r»jSM- So 
«L AMEBIC (2) KftfcioTttWLfc^fcWB 

io [0 0 5 2] Jhffi* 2 oKJt^Jfe-eii, l l 

>ffiB^ttfW-*^v^T^v?^ MRl 9£@ 
3t, %tT7^7^7liS±i:PPffl2 OSrMlfc 
ft, ^<DB3Pa5 2 0 J:0 7^7^i«±^iil 8 
Sr»*t5:i^?>, T^^^^BttiolftBlHti 8co 
*-*SBR65ir»*snSw ilzfcSo IfciSoT, J6JR 
Ml 8J4B 1 5cort£|$co^Kg|£nSo fgico® 
Jg*fttJt(S-f5i:, ^ft^SMfr&JRi icor^x^y 

[0 0 5 3] ^(DM^ffitlt tS#JH^T^fc 

CMPlii;^ ¥«Lftxa«r*l«i-5 r <ir **t*BK:4 «• 

/<#-^Sr#+«J:5 4*i»ff«Bfcra-a«^»iillt- 
S^tf^Bgi^So Lfc^oT, DRAMiov^y^ 

[0 0 5 4] *«W^B3^»Ji*tt^«i34* 

30 m<Dj&m<D-mt:. uT\zmw-rz> 0 

ioo5 5] *m#&w<nm3<Dmmjjm*. mmi 

1 9^S^SBgicffl^Sx-^co^*fe^^^Sco 

50 &*3, wTi-Kw-rsfli^SBiRi^^, stjtamicoM 

it ^rfe L fc co t iD&a t> co {4 IB— «:f+^ 
Lrfi£P^-f-So 

[0 0 5 6] StjISOlco (1) iCioT^LfccOtp] 
40 «icLT. U^hil9«t§ 0 — 

51 l^T^x-<y««^#--^flrBS:*-rttf*7 r 
^/^ (B9*B) S:*«i--5o ^**»«1 lco 

co/^-yeicof-^S:Mt^o «Atf, iKt^* 
— ^ttBa5tt*Si9, (W^fiffi«x- 

50 [0 0 5 7] 7 ^ t 1 ^ ^S«w/^-yffilS:K 
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fltl 5 tofiiSrk^S^) I <h tfco 1 1 <t t \ 
[0 0 5 8] -tUT, l«i:«*Sot»fc/^-yfi 

co/n^ — yfifof-^ icS^v ^ Tift® 7 r ^^t- 
ficox — ^t-S^^-c±IEU-^^ HBSl 9^MPg&2 0 
[0 0 5 9] ii>tu^hii gco^ft^ffoT, r 

^-r^y^i^l^v 5 ^ hJgl 9iC(!f!PgP2 0 4Mt 

So wiehi^) (2) um^x^xmw^ticD 

[0 0 6 0] _hf£!g 3 <£>«3S*ifc-eM:, 1 1 

_k<7)T * T" — vffcll SrSHI** 7 T ^ 

SrifHiU ^ot**I«llor^f^i«w/^ 

co/^->-{im^T : ^^^^i"^o fit, ElgMSS 20 

— * t^s^^ru^* 9 &«#u 

SrfroT, T*T4?W&±.<oi'Vx Mi 9 KM q SB 
2 0ft»)*t5 o BP»2 0t97^f-f^« 

«Jb<^je*MKl 8ft»4t5-t^5), T^T^^yfflW 

So 

[0 0 6 1] Sfc, jm^»js*»tj*tt-t-5 ^ 
#*#SS1 l07^f>fy««^*-^ffilS:*t 30 

ofcS*. xyfy^*i:±«7^f>fy«« (^U< 
H115) <^Tfjfe»SS:*iE-e#SOT*, iOjESfcfc^ 

[0062] r<^K3t*ffi-ett, «e*f^ti^c* 

40 



CMP d J: ^ t as^rttfc:**. 
w<b&v\, Mx.tfDRAMtl^^f-fT' 

[0 0 6 3] 

[01] *«WO»lo»it*ftt-«fc5*lilii^«^ 
[B2] *#W*#**»«^»SS*ffi^— 

3gxaei-t?*>5o 

[0 3 1 *frW******<^»»**^— 

igxam «*#) t?fc5o 

[0 6] ^*coKW^-^J^^i"M3tXa0 t? 
[0 7] SE*^fttl5^-«IS:*-r»i§XSH («*) t? 
[«H§-*>tt9i] 

ll-tf*lS, 15 ■••ft. 18-i« 19-1/ 
hJ8£, 2 0-BHpSB 
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